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  In this thesis, two kinds of antibacterial agents are prepared with two 
carriers named hydroxyapatite and artificial zeolite by the route of solution 
ion exchange, and the hydroxyapatite is employed with hydrothermal 
synthesis route. Antibacterial ceramics are prepared with the agents. 
Antibacterial performances for both agents and antibacterial ceramics are 
tested. 
The properties for two kinds of agents and antibacterial ceramics are 
characterized with XRD, IR, XPS and laser particle sizer. Atomic absorption 
spectrometry is used to obtain the absorption rate of two carriers absorbing 
silvers. 
  Antibacterial effectiveness against bacterium of S.aureus and E,coli are 
tested for the two kinds of antibacterial agents in different amount of silvers. 
Experiments show that the antibacterial performances become better with the 
increasing amount of silver for hydroxyapatite, but those of the artificial 
zeolite keep almost the same with the changing amount of silver. Two 
antibacterial agents exhibit more effective antibacterial performance against 
S.aureus than against E.coli.  
  Antibacterial effectiveness of two kinds of agents are also tested after 
different heat treatment in oxygen atmosphere. It is confirmed that 
hydroxyapatite containing silver can be used below 1100℃, and the zeolite 
containing silver can only be applied below 900℃. 
  The absorption rates of two carriers for silver are obtained at ambient 













silver are 176.2mg/g and 122.0mg/g, and, the total times of saturation for 
absorbing Ag are 9h and 12h to two carriers, respectively.  
  Antibacterial ceramics are prepared by the hydroxyapatite containing silver 
agent of 6wt%. They are added into the glaze, then mixed and fired at 920℃ 
for 15 minutes. Smooth surface of antibacterial ceramic is achieved. The 
inhibition rate of this antibacterial ceramic is in excess of 99.9%. Moreover, 
the antibacterial effectiveness of this antibacterial ceramic cannot be 
weakened by acid and alkali. 
  At last, several questions in experiments are discussed. Two antibacterial 
mechanisms, active oxygen mechanism and catalysis, are fit for 
hydroxyapatite containing silver and zeolite with silver, respectively. It is 
proposed anchoring antibacterial agent on the surface of glaze to improve the 
efficiency of antibacterial agent. Few amount of agents containing with more 
amount of silvers for ceramics is an ideal way for both smooth glaze surface 
and powerful antibacterial effectiveness of antibacterial ceramics.                       
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第一章  综述 
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表 1－1 和表 1－2 为各种金属离子抑制发育的 小浓度[19]。 
 


















金属离子 对大肠杆菌抑制浓度 对沙门氏菌抑制浓度 
Ag＋ 0.000 002 0.000 002 
Hg2＋ 0.000 002 0.000 002 
Cu2＋ 0.000 015 0.000 015 
Au2＋ 0.000 12 0.000 12 
Zn2＋ 0.001 0.001 
































1893 年瑞士植物学家梅吉尔测出 0.01mg/L 的银可杀死藻类，并且通
过大量测试，发现银是所有金属中杀菌能力 强的。 
服用硝酸银总量在 4g 以下时，很少有产生银斑的危险，如每月摄入




有银的 1％左右，但是超细的 ZnO 却显示了较强的抗菌能力，这是由于
氧化锌可作光催化材料。 
另一类是光催化型无机抗菌剂，自日本发现在光或环境能量作用下
菌种 银离子 铜离子 
绿脓菌 0.78 400 
黄色葡萄球菌 6.3 200 
肺炎杆菌 0.78 400 
枯草菌 1.56 400 
细菌类 
棒状杆菌 0.78 200 
芽枝霉 800 200 
毛克霉 800 200 霉菌类 
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